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Abstract
The behavior and the degree of precaution in the actions of industrial workers facing situations that could cause injury and/or 
accidents are correlated to their risk perceptions. In Brazil, the civil construction industry leads statistics on occupational 
accidents in most of the regions. In view of this circumstance, the present paper has the purpose of researching the perception that 
civil construction workers of the surrounding municipalities of Salvador have in relation to the risks to which they are exposed, 
through the analysis of factors that are decisive for this perception.  Hence, statistical verifications were performed using the 
Statistical Package for the Social Sciences software and for determining the reliability of the researched items, Cronbach’s Alpha 
coefficient was used. With this, for the development of the research, a quantitative analysis was carried out with 160 workers 
from different companies of the construction industry in the region, involving the application of Likert scale questionnaire, used 
as tools for the evaluation of risk perception. The analysis of the perception of the workers demonstrated that for improvement of 
the risk perception and, consequently, minimization of safety errors, it is necessary to invest in long-term preventive and 
predictive actions, capable of concentrating efforts in the anticipation of accidents and considering the personal and collective 
health and safety variables of these workers, transforming, in this manner, their perceptions into measurable indicators for 
enforcement of risk management and for the formation of an effective safety culture.
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1. Introduction
In a large proportion of companies, the idea that solutions related to industrial accidents are restricted only to a 
scientific viewpoint, excluding the workers’ subjectivity, sets an old paradigm that only acted at the end of the 
production line, in other words, upon the occurrence of events such as accidents and diseases. The inability of 
perception and analysis, from the perspective of the worker, under a particular effect, brings out the negative 
consequences of the risk. In this manner, the industry segments that operate under these situations, and do not 
present effectiveness in safety surveillance, eventually result in accidents and fatalities of the worker, who at this 
point could be imminent victims of one of the industrial sectors with the greatest amount of victims. In Brazil, with 
respect only to industrial accidents, between 2009 and 2011, around 725 000 accidents were registered, of which, 
only in the year 2009, approximately 2 757 were fatal [1].
Special emphasis is given to accidents in civil construction, which in accordance to the 2010 social security 
statistical yearbook, 307 620 occurrences were registered, and occupying the second position in the register of labor 
related accidents, behind the sector of services [1]. The risk of dying in occupational accidents in Brazil is 
approximately eight to ten times higher than in countries such as France, Canada and Finland [2]. Furthermore, 
occupational accidents entail high economic costs and have an extremely important social dimension, being a central 
issue in modern-day societies. 
Despite being difficult to quantify, on account of the invisible portions of these costs, such as the pain of the 
families of the injured parties, loss of life, occupational disability, it is estimated that the costs occasioned by these 
misfortunes reach around 20 billion reais per year in Brazil [3].  This situation evidences the need for developing 
studies with the purpose of understanding the underlying factors for such a high rate of accidents. In the current 
paradigm, both – science and perception, are considered as the objective and subjective parts of risk, being 
perceived as the central points for risk management [4].
The risk analysis under the perspective of the one who perceives it, in the context of occupational safety, is recent 
and has not been completely researched [5]. Nevertheless, this type of study is fundamental in the measure in which 
the perception of risk influences the behavior and degree of precaution in relation to the actions of the individuals 
against situations that could cause accidents [5].
2. Bibliographic review
2.1. Occupational health and safety management standards
Among the 28 Regulatory Standards - NRs –of Chapter V, title II, of the CLT (Consolidation of Labor Laws in 
Brazil) [6], related to occupational health and safety, the civil construction sector was contemplated with NR-18–
Construction, Demolition and Repair Works.  Among the main items of the standard, presently prevailing, emphasis 
is given to: 
Mandatory preparation and compliance by the companies of the PCMAT (Work Conditions and Environmental 
Program for Construction Industries), required in the first year of validity of the standard in construction sites with 
20 or more workers and, from the third year, those that have 20 or more employees;
The lack of preventive measures and of an effective management of the work environment becomes the main 
cause for the high number of serious and fatal occupational accidents in the construction industry, due to the variety 
of risks in the different phases of the productive process.  It is possible to mention the most common accidents such 
as:  falls from heights, landslide, electric shocks in machinery and equipment without protection. Nevertheless, it is 
also important to consider issues such as environment, ergonomic, educational and preventive maintenance plans 
guided to the constructive process, as well as existing health problems as a consequence of poor food, living and 
transport conditions of the workers [7]. 
In this respect, one of the main advances in the NR-18 text is the mandatory preparation by the companies of the 
PCMAT, which foresees a reduction in the high number of occupational accidents during the productive process, 
using an effective management of the work site environment and guidance to the workers.
The program should be tailored in accordance with the main stages of development of the works, from the 
projects to the final services, taking into consideration the risk of accidents, diseases and active professional 
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category at each stage, thus unfolding in various projects that must always be linked to the proposed action (improve 
working conditions) with concrete goals that can be measured quantitatively and/or qualitatively; have limited 
deadlines (duration of the works) and representing always expansion, modernization or improvement of the 
proposed action [7].
2.2. Risk perception 
The first study on risk perception was developed by Chauncey Starr [8], entitled “Social benefit versus 
technological risk”, which investigated in detail the risks and identified that society seemed to accept the risks in the 
measure in which these were associated to benefits. The study by Starr was relevant for awareness, because it 
whetted the interest of scientists on how people perceive, tolerate and accept risks.
Qualitative studies, which originate from social sciences, are merging as an alternative to the area internationally 
known as Risk Assessment or Risk Analysis. For social scientists, the obsession for objectivity or the negation of 
subjectivity impedes a realistic evaluation of the situation.
Risk perception is influenced by objective factors such as work experience and subjective such as acceptability of 
the risk, once factors and values affect the individual’s evaluation of risk situations. Also, subjective factors present 
variables among individuals in the same population, thus, for performing an analysis it is necessary to apply tools 
that permit the evaluation under the context in which they are inserted [9].
Therefore, to study risk perception, considering the safety climate of the environment, is an excellent strategy for 
evaluating the safety perception of a certain group, because the safety climate is directly related to the how people 
respond to risk [10].
As a specific form of organizational environment, the safety climate describes the perceptions of collaborators of 
the organization in relation to the value of safety in the work environment.  Many factors may be analyzed as being 
important for a climate of safety, these being:  concern of management as to the wellbeing of employees, good 
management and organizational practices, such as adequate training, supply of personal protection equipment (PPE), 
quality of the management of the safety system, communication and involvement of the worker in occupational 
health and safety [11].
The climate of safety refers to the shared perception of the collaborators of the organization on safety in their 
working environment, influencing the manner in which their duties are routinely performed.  These perceptions 
derive from various factors, which include management decisions, safety standards, expectations, safety practices, 
policies and procedures, which jointly demonstrate the commitment of the organization towards safety. According to 
these researchers, the safety environment has impact on the safety behavior of workers, in the number of 
occupational diseases and labor related accidents [12].
2.3. Characterization of work safety in the construction industry
The work safety is a set of essential measures for the execution of any work, having as a main purpose to “avoid 
the creation of insecure conditions and correct existing ones in work locations or means, as well as preparing people 
to practice the prevention of accidents” [13].
Many authors define that the psychology of the civil construction workers is characterized by a pronounced taste 
for danger. Civil construction workers are renowned for their resistance to safety standards. It is as if civil 
construction workers do not have awareness of the risks to which they are submitted [14].
This attitude of contempt for risk should not be taken for granted, as often occurs.  It is not possible to admit the 
questioning in relation to construction workers being incapable of understating the risks that they face. Without 
greater emotional involvement, the acute awareness of the risk of accident, would force the worker to take so many 
individual precautions, that he would become inefficient from the productivity viewpoint of the managers [14].
The stressful productive process of the civil construction industry is associated by the operators as the main cause 
of the frequency of occupational accidents; nevertheless, these accidents could be associated to the stressful 
processes [15].
Safety behaviors could be developed by the worker due to the imposition of complying with safety rules, such as 
using PPE or may be developed because the worker feels motivated to voluntarily take part in certain activities 
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related to safety, such as voluntary participation in safety drills. Through compliance with the basic rules 
(application of personal and collective protection), implementation of safer working methodologies (use of less 
hazardous materials and with lower health risks to workers), the organizations are capable of decreasing accident 
rates [16]. It is thus understood that the commitment of management, communication, involvement of collaborators 
and proactive attitudes have a direct correlation to a safe work environment and with the safety climate of the 
organization [17].
The analysis of the human variables means evaluating aspects related to work, to the individual and to the 
organization, in order that these may come be encompassed under the same occupational health and safety 
environment.  Nevertheless, it is possible to perform separate researches for each of the areas, with the purpose of 
developing a systematic to permit the adoption of adequate control measures [18]. 
3. Methodology
The case study performed developed a quantitative analysis with workers of the construction industry in a region 
close to Salvador, from various companies, involving the application of a Likert scale questionnaire. The scale was 
divided into seven levels; Never (N.); Almost Never (A.N.); Rarely (R.); Often (O.); Nearly Always (N.A.); Always 
(A.) and Don’t Know How to Answer (D.K.). On the first moment of the research, a pre-test was performed with 10 
civil construction workers, where a questionnaire was applied with questions related to risk perception. After the 
results were obtained from the pre-test, improvements were made to the questions and procedure used for the 
effective application of the definitive questionnaire, involving a sample of 160 workers. In the definitive 
questionnaire 20 questions were used which served as indicators for the evaluation of five preponderant factors for 
the construction of the risk perception analysis of the workers. Factor 1 corresponded to the minimum structures of 
an occupational safety management applied to the workers, and Factor 2 corresponded to the analysis of the 
communication on the work site, Factor 3 corresponded to the obstacles to a safe behavior by the workers, Factor 4 
corresponded to the evaluation of the organizational commitment with safety rules and Factor 5 corresponded to the 
evaluation of awareness and attitudes in relation to the risk of accidents. The statistical analyses were performed 
using the software Statistical Package for the Social Sciences for Windows, version 20.0 (SPSS 20.0). The 
procedure for analysis of reliability, which calculates the value using reliability measures of the scale and also 
supplies information on the relationship between its individual items, was performed [19]. The data is not useful if 
the value of reliability is low, which indicates that the information may have been inappropriately collected. One of 
the most popular reliability statistics is the use Cronbach’s Alpha value [20]. It determines the internal consistence 
or average correlation of items in a research instrument to assess reliability [21]. Alpha varies from 0 to 1, where 0 
indicates complete insecurity and 1 indicates excellent reliability [22]. A value above 0.5 is of acceptable reliability. 
Cronbach’s alpha can be calculated using the following formula:
                                                                           (1)
where N= number of items of the scale; cov = average covariance between items; var = average variation of items; 
and r = average correlation among items [23] . In this manner, an analysis was performed of the perception of risk 
by the workers of the civil construction industry in surrounding regions to Salvador.
4. Profile of workers in the surrounding region to Salvador
The sector is marked by low remuneration.  Both in Brazil as well as in Bahia over half of the Civil Construction 
workers, in 2010, received between 1 and 2 minimum wages.  In Bahia, the state corresponding to the surrounding 
regions of Salvador, there is a greater portion of workers in the lower range of earnings: 13.0% earned up to ½ a 
minimum wage, while in Brazil, this was of 5.8%.  The proportion of male gender of workers is higher, in2011, 
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where men represented 95.2% of the workers. There was a decrease in the representativeness of youth in civil 
construction, of ages between 16 and 24 years – with workers going from 24.0% to 16.2% between 2000 and 2011 –
and an increase in the range of 50 years and over, from 12.5% to 18.6% of the workers in the sector. Nevertheless, it 
should be registered that the major age group in the sector continues being of ages 25 to 39 years, with 41.7% of the 
workers in this category, a percentage very close to what was observed in the total workers in the Metropolitan 
Region of Salvador (44.1%). Specific information for Civil Construction show that a larger portion of the workers 
have incomplete elementary school, a segment corresponding to 60.9% in 2000 and 46.1% in 2011. On the other 
hand, the percentage of workers with secondary school or incomplete higher education increased from 11.4% to 
25.2% in the period and for those with elementary education or incomplete secondary education from 14.9% to 
21.2%, [24].
5. Analysis and discussion
The reliability coefficient values, analyzed for preponderant factors for the formation of the perception of civil 
construction workers, were of 0.662; 0.661; 0.827; 0.718 for factors 2 to 5 respectively, the coefficient of factor 1 
was not calculated, because it did not use scale measures. All alpha values ratified reliability of the results, because 
the values of the factors analyzed were all above 0.5.
Factor 1 had the objective of analyzing in a more direct manner whether the minimal structures for a safer work 
management were being exercised.  These measures are important “to avoid the creation of insecure conditions and 
correct existing ones in work locations or means, as well as preparing people to practice the prevention of accidents”
[13]. In this manner, in relation to factor 1, the research evidenced the existence of minimal structures for the 
practice of safety management in the work site, once 89.1% of the workers answered that they were well guided as 
to how to perform their work.  Most have an occupational safety officer at the work site, because 87.9% of the 
workers answered that they know to whom they have to communicate safety issues.
Factor 2 consists of the evaluation of communication at the work site, which represented an extremely important 
variable for the maintenance of a favorable perception to a safe working environment [17]. The results of the
research demonstrate that the workers indicate positive safety communication; since a significant number of workers
have someone close to clear any doubts in relation to occupational safety on the work site (32% market Always and 
49% answered Often, Nearly Always and Always have someone to communicate work safety issues). It was 
possible to identify that most of the workers have positive behaviors in relation to proactivity in communicating 
existing risks on the work site, where 71.5% marked Often, Almost Always and Always communicate work safety 
issues. Nevertheless, it was registered that 41.8% of the workers stated that Never, Almost Never and Rarely the 
companies make improvements when they receive suggestions or complaints. This number is expressive and 
represents and precariousness in safety management of the companies regarding risk prevention and the creation of
an effective safety climate at the work site.
Factor 3 evaluates the obstacles for a safe behavior.  It was possible to identify that the responding parties 
perceive that the companies are more concerned about accelerating the work rhythm than with the safety of each 
worker (52.8% answered Often, Nearly Always, and Always the companies are more interested with increase in 
production). This fact is placed as one of the great obstacles in the scenario of this industrial sector, because due to 
the requirements for delivering the work within schedule, the workers are extremely required to offer maximum 
efficiency and effectiveness for increasing productivity, interfering negatively in the degree of attention in situations 
requiring quality, care and precaution from the point of view of occupational safety. Another obstacle to be analyzed 
is the disorganization of the work site, a fact already perceived by other authors who state that “a variety of risks in 
the various phases of the constructive process, allied to the schedule of the works to be fulfilled, environmental 
factors, among others, cause the lack of preventive measures and an effective management of the work environment 
to be the main cause for the high number of accidents” [7]. From the analysis of the perception of the workers, a 
positive point was observed, because most of the interviewed workers (59.4% answered Often, Nearly Always and 
Always) recognize that the lack of order increases the risk of accidents interfering directly in the safety of the work 
environment.
In the research it was possible to evidence that most of the respondents recognize that each sector has the correct 
number of workers to conclude the works in a safe manner (56.4 % answered Often, Nearly Always and Always the 
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companies allocate the correct number of workers to the sectors). Nevertheless, in the civil construction sector the 
number of workers is not the only variable that delays the progress of the works.  Climatic influences, bureaucracy 
and delivery time of materials also have the power to alter the schedule for conclusion of the project. In this manner, 
a delay in the works entails increased organizational pressure and stress over the workers, which causes 
disadvantages for excessive and hard work in the productive process, [15].
Factor 4 evaluates organizational commitment to safety rules.  It was possible to verify that the workers perceive 
that there is low frequency to safety surveillance and inspection (47.3% marked Never, Almost Never and Rarely 
are inspections or surveillance made to the work sector), becoming a resistant process to an effective construction of 
their risk perceptions, because, in this manner, they are free to take decisions and actions that place at risk the safety 
of the environment.  It was also observed that a greater proportion of the respondents (24.2%) consider that Rarely 
improvements to safety are made quickly after a problem or a risk is perceived.
A significant minority of the workers (41.2%) perceive the existence of frailty in obtaining the PPE (personal 
protection equipment).  Despite being a minority, these results are not yet positive due to the degree of importance 
of this issue in relation to the safety of lives. 
From the results of the research it was possibly to identify the practical existence of the corrective management in 
the work site, since 50.9% of the respondents marked that they would be punished, guided and questioned if the 
safety rules were been disrespected. Nevertheless, due to the importance of this issue, this value should be higher to 
attain effective safety awareness by the workers.
With the analysis of perception, a little negligence was observed by the supervisors of the works in relation to 
activities offering risk of accidents, because 36.6% of the workers perceived that Often, Nearly Always and Always 
the supervisors pretend not to see when someone disobeys safety rules. None the less, a positive point was observed, 
because most of the workers perceived the need for a process of continued improvement in occupational health and 
safety, once 70.9% stated that they Often, Nearly Always and Always offer suggestions for improvement in the 
safety of the work site.  
Factor 5 corresponds to the evaluation of the awareness and attitudes in relation to the risk of accidents.  It was 
possible to analyze that the majority of the workers perceive that their work involves the risk of accidents (66% 
marked Often, Nearly Always and Always that their work involves risk), which authenticates the existence of 
awareness, by the workers, that their work offers certain risks to their health and safety.
It was possible to verify that most of them recognize that constant concern with occupational safety impairs 
productivity in their activities on the work site (50.3% answered Often, Nearly Always and Always that with safety 
concerns the work would not be concluded).
This evidences that a significant part of workers are aware that they need to work under situations that place their 
safety at risk in order that they may conclude their work, which explains the fact that 49.7% of them answered that 
they face risks Often, nearly Always and Always in order to perform their work activities. This fact can be explained 
by the pressure over the workers for increased productivity and by their self-assurance due to their low level of 
schooling and qualification, which weakens their correct perception on safety.
Also, it was evidenced by the research that a minority, nevertheless expressive, admits that they joke around 
placing at risk their individual safety and that of their colleagues (31.5% marked Often, Nearly Always and Always 
fool around placing safety at risk) and the same quantity state that they work in unsafe manner during the absence of 
a supervisor.
This fact authenticates that most of the workers perceive that extrovert behavior among the group disperses their 
attention during work resulting in acts that are inconceivable by safety rules and inspection.  Nevertheless, this 
minority represents a negative influence for the perceptions that are shared by the workers, which weakens the 
safety climate at the work site.
6. Conclusion
This research investigated, through quantitative methods, the risk awareness of workers in the construction 
industry in the surrounding regions of Salvador, from the analysis of 5 preponderant factors for its formation, these 
being, Factor 1 minimum structures for safer work management, Factor 2 communication on the work site, Factor 3 
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obstacles to a safe behavior, Factor 4 organizational commitment with safety rules and Factor 5 awareness and 
attitudes in relation to the risk of accidents.
In the analysis of the perceptions it was identified that a significant portion of the workers recognize the existence 
of safety supervisors in their work environment, perceive that the disorder in the work environment is a risk for the 
occurrence of accidents, as well as recognizing the importance of being proactive in communicating existing risks, 
although such perceptions do not correspond to the reality experienced in practice, once these demonstrate that 
safety management does not correspond to the reality experienced in practice, since these evidenced that safety 
management at the work site does not have a positive impact. Analysis of the perceptions demonstrated a great 
fragility in the frequencies of the safety inspections and a predominance of management based on corrective actions, 
restricting actions of improvement soon after the occurrence of accidents, through punishment, guidance and 
substitution of equipment, without any planning of preventive actions to the occurrence of accidents. Further, the 
study verified that the workers feel pressured by the quest for productivity by management and perceive that the 
concern for safety hinder the preparation of their activities. In this manner, it is understood that the origin of these 
weaknesses could be attributed to the prioritization of production, by management, and not the enhancement of 
preventive safety management practices, which together with the low qualification of the workers, implies in the 
lack of safety attitudes on the work site. With this reality, an effort is necessary from management and the board of 
directors in the application of preventive and predictive actions to avoid the occurrence of failures in occupational 
safety during the productive process. In order to minimize errors in safety it is necessary to consider personal and 
collective variables in the health and safety of the workers and transform their perceptions into measurable 
indicators for an effective risk management and, consequently, the achievement of the strengthening of the safety 
climate.
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